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APPARATUS FOR HEAT-SEALING 
THERMOPLASTIC SHEETING 

BACKGROUND OF THE INVENTION 

The present invention relates to apparatus for heat 
sealing thermoplastic sheeting and, more particularly, 
to such apparatus of the so-called L-sealer type adapted 

5 

for use in packaging articles in heat-shrinkable plastic 10 

In recent years, it has been increasingly popular and 
commonplace to package many commercial articles in 
close-?tting transparent plastic ?lm. This packaging is 
accomplished conventionally by wrapping the article to 
be packaged loosely in a heat shrinkable plastic ?lm, 
sealing together the abutting edges of the ?lm to enclose 
the article, and subjecting the package to suf?cient heat 
to activate shrinkage of the ?lm tightly about the arti 
cle. 
Machines commonly referred to as L-sealers are 

available for commercially accomplishing the prelimi 
nary wrapping procedure as above-described. Heat 
shrinkable plastic ?lm in continuous sheets pre-folded 
along a central longitudinal edge and packaged in con 
venient rolled form is utilized for this purpose. L-sealing 
machines characteristically provide a sealing table for 
supporting the plastic ?lm with the article inserted be 
tween the folds of the ?lm and a pair of L-shaped jaws 
at the table adapted for receiving and grippingly engag 
ing the ?lm therebetween. One of the jaws is provided 
with a heated wire sealing arrangement to simulta 
neously sever and seal the ?lm along a continuous L 
shaped seal line extending parallel to the folded edge of 
the ?lm and transversely between the parallel seal ex 
tent and the folded edge. In continuous operation, the 
transverse seal formed in making each package provides 
the initial transverse seal for the next package so that 
each described L—sealing operation provides complete 
package formation. Representative examples of L-seal 
ing equipment of the described type are found in U.S. 
Pat. Nos. 3,347,729; 3,490,981; Re. 30,010; and 
4,035,983. A more sophisticated L-sealing apparatus 
adapted for automatic high speed operation is disclosed 
in U.S. Pat. No. 4,219,988. Another L-sealing apparatus 
is disclosed in Bennett et a1 U.S. Pat. No. 4,650,535, 
which is commonly assigned to the same entity as the 
present invention. 
As will be appreciated, it is extremely important in 

the described L-sealing operation that a strong seal be 
formed uniformly and continuously along the L-seal 
line in order to insure proper shrinkage of the ?lm about 
the package. The satisfactory accomplishment of this 
purpose has been an ongoing problem in the L-sealing 
industry for many years. Virtually all L-sealers utilize as 
one jaw a sealing bed ?xed to the machine frame at the 
sealing table surface and as the other jaw a moveable 
sealing arm pivoted to the frame and carrying the 
heated L-seal wires. Formation of the L-seal is a func 
tion of two basic criteria: (1) the proper alignment of the 
sealing bed and the sealing arm with one another, and 
(2) the exertion of uniform sealing pressure along the 
entire L-seal line when the sealing bed and arm are 
closed together for sealing operation. 
To facilitate proper alignment of the sealing bed and 

arm, substantially all L-sealers provide adjustable 
mounting of the pivots for‘the sealing arm and adjust 
able support bolts for the sealing bed to permit the 
selective adjustment of their relative positions with 
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2 
respect to the machine frame to achieve proper desired 
alignment. However, it is common for the sealing bed 
and sealing arm to become misaligned during use and 
therefore realigning adjustment is constantly required. 
Alignment using the described adjustments is time-con 
suming, tedious and expensive, both in terms of labor 
and machine downtime, and accordingly is widely 
viewed as perhaps the greatest disadvantage of conven 
tional L-sealing machines. 

Furthermore, even with a properly aligned sealing 
bed and sealing arm, problems may still be encountered 
in conventional L-sealers in obtaining properly uniform 
surface contact and pressure between the sealing bed 
and arm along the entire extent of the L-seal line. Some 
L-seal apparatus are adapted for manual movement of 
the sealing arm into engagement with the sealing bed, 
whereby the achievement of uniform sealing contact 
and pressure depends greatly upon the skill and consis 
tency of the operator. More often, L-sealing apparatus 
is provided with a mechanical or pneumatic latching or 
similar arrangement to exert force on the sealing arm to 
press it into engagement with the sealing bed. Some ' 
apparatus of this type experience problems with the 
warping or deformation of the sealing arm which pre 
vents uniform contact between the sealing arm and bed 
even when they are initially properly aligned. Typi 
cally, this problem is solved by constructing the sealing 
arm to be suf?ciently rigid and sturdy to avoid such 
distortion. In the above-identi?ed U.S. Pat. Nos. 
3,490,981; Re. 30,010; and 4,035,983, L-sealing ‘equip 
ment is provided with an L-shaped arm pivoted at its 
free ends to the frame about co-linear pivot axes with a 
latching arrangement being provided at the corner of 
the arm, in order to avoid misaligning distortion of the 
sealing arm when the latching mechanism is activated. 

L-sealers, because of the exposed heating wires and 
the signi?cant pressures exerted between the sealing 
arm and bed, also require the use of safety mechanisms 
to avoid accidental injury to the operator or damage to 
the machine or articles to be packaged resulting from 
closing of the sealing arm and bed onto the operator or 
another obstruction. Typically, such safety mecha 
nisms, although effective for their intended purposes, 
have been unnecessarily complicated and sophisticated 
and hence additionally serve to increase the cost of 
manufacture as well as the cost and frequency of repair 
and maintenance. 

In contrast, the present invention provides an im 
proved L-sealer uniquely adapted to automatically pro 
vide substantially continuous and uniform surface 
contact and pressure along the entire L-seal line sub— 
stantially regardless of any misalignment of the sealing 
arm and bed and without requiring ?ne adjustment 
thereof. The present invention also provides a simple 
and effective safety mechanism for de-actuating opera 
tion of the apparatus when an obstruction is encoun 
tered by the sealing arm. 

SUMMARY OF THE INVENTION 

Brie?y described in its broadest aspect, the present 
apparatus is adapted for heat sealing substantially any 
thermoplastic sheeting material and basically includes a 
frame, a clamping jaw and a heating jaw, with the jaws 
being mounted on the frame for relative movement 
thereof with respect to one another between a spaced 
apart disposition and an adjacent disposition for grip 
ping and heat sealing thermoplastic sheeting therebe 
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tween. An arrangement is provided for maintaining one 
of the jaws to be substantially ?xed in the adjacent 
disposition of the jaws and another arrangement is pro 
vided for moving the other jaw at plural spaced loca 
tions thereon for translatory movement in the adjacent 
disposition automatically to orient and to engage the 
other jaw in substantially continuous surface contact 
with the ?xed jaw for uniformly applying sealing heat 
to thermoplastic sheeting gripped between the jaws. 

In the ‘preferred embodiment of the present invention, 
the heat sealing apparatus is constructed as an L-sealer 
for heat-sealing folded thermoplastic ?lm along an L 
seal line. The frame is provided with a sealing table 
surface, the clamping jaw having an L-shaped sealing 
bed surface and an arrangement being provided for 
mounting the clamping jaw on the frame with the seal 
ing bed surface generally adjacent the sealing table 
surface. The heating jaw is provided with an L-shaped 
heating arrangement thereon and an arrangement is 
provided for pivotably mounting the heating jaw on the 
frame for pivotal movement between the spaced-apart 
disposition, wherein thermoplastic ?lm to be heat sealed 
is placed on the table surface and the sealing bed sur 
face, and the adjacent disposition, wherein the sealing 
bed surface and the heating arrangement of the respec 
tive jaws are in facing relation for gripping and heat 
sealing the thermoplastic ?lm therebetween. 

In one embodiment, an arrangement is provided for 
latching the heating jaw to be substantially ?xed in its 
adjacent disposition. The arrangement for mounting the 
clamping jaw includes an arrangement for biasing the 
clamping jaw at the spaced locations of each of the ends 
and the corner of its L-shaped sealing bed surface for 
producing the aforesaid translatory movement of the 
clamping jaw toward the heating jaw in its adjacent 
disposition automatically to orient and engage the seal 
ing bed surface in parallelism and substantially continu 
ous and uniform surface contact with the heating ar 
rangement along substantially their entire L-shaped 
extent. In this manner, the heating means is uniformly 
applied to the thermoplastic ?lm gripped between the 
clamping and heating jaws. 

Preferably, the biasing arrangement includes a plural 
ity of linear actuators, such as compressed air operated 
piston-and-cylinder assemblies, mounted on the frame 
with the clamping jaw being mounted at its spaced end 
and corner locations respectively on the reciprocable 
pistons or other reciprocable members of the linear 
actuators. A source of compressed air is provided along 
with a conduit network for supplying the compressed 
air to the piston-and-cylinder assemblies. A pressure 
regulator or the like is provided in the conduit network 
for regulating the compressed air at a predetermined 
uniform pressure value to cause the linear actuators to 
exert generally the same biasing force on the clamping 
jaw at each spaced location for exerting uniform sealing 
pressure against the heating jaw. The latching arrange 
ment for the heating jaw includes an electromagnet 
arrangement mounted on the frame and an armature 
arrangement on the heating jaw for magnetic latching 
contact with the electromagnet in the adjacent dispo 
sition of the heating jaw. 

In another embodiment, an arrangement is provided 
for engaging the clamping jaw at spaced locations 
thereon in its adjacent disposition for moving the 
clamping jaw toward the heating jaw in translatory 
movement. An arrangement is provided for mounting 
the clamping jaw including a guide arrangement con 

10 

20 

25 

30 

35 

45 

50 

55 

60 

65 

4 
nected with the clamping jaw at plural spaced locations 
thereon guiding movement of the clamping jaw in an 
operating path toward and away from the heating jaw 
in its adjacent disposition, the guide arrangement in 
cluding a connection assembly at each said spaced loca 
tion permitting a predetermined amount of relative 
movement between the clamping jaw and the guide 
arrangement in directions transverse to the operating 
path for translatory adjusting movement of the clamp 
ing jaw relative to the heating jaw in its aforesaid adja 
cent disposition during movement of the clamping jaw 
in the operating path automatically to orient and engage 
the clamping surface in substantially continuous and 
uniform surface contact with the heating arrangement 
for uniformly applying the heating arrangement to ther 
moplastic sheeting gripped between the jaws. An actu 
ating arrangement is provided for actuating movement 
of the clamping jaw in the operating path toward and 
away from the heating jaw. 

It is preferred that the actuating arrangement in 
cludes a piston-and-cylinder assembly having a recipro 
cable piston adapted to be operated by pressurized fluid, 
the piston being pivotably attached to a bell crank 
which is attached to the clamping jaw for moving the 
clamping jaw in the operating path toward and away 
from the heating jaw. 

Preferably, the guide assembly includes a traveling 
rod slidably mounted in a support cylinder, the support 
assembly being mounted to the frame and including an ‘ 
arrangement for mounting the traveling rod to the 
clamping jaw wherein the traveling rod is secured to 
the clamping jaw while allowing relative movement 
between the clamping jaw and the traveling rod. Prefer 
ably, the traveling rod mounting arrangement includes 
a mounting bracket having an opening formed there 
through. The bracket has tapered walls surrounding the 
opening, the opening being con?gured for accommoda 
tion of the traveling rod. The traveling rod includes an 
end portion which is formed with tapered walls config 
ured to mate with the tapered walls surrounding the 
opening providing sliding contact therebetween, the 
bracket retaining the traveling rod and allowing relative 
movement between the traveling rod and the bracket 
and thereby between the traveling rod and the clamping 
jaw providing substantially continuous and uniform 
surface contact between the heating jaw and the clamp 
ing jaw. 
BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an overall perspective view of an lrsealing 
apparatus according to one preferred embodiment of 
the present invention; 
FIG. 2 is a left end elevational view of the L-sealing 

apparatus of FIG. 1; 
FIG. 3 is a vertical cross-sectional view of the L-seal 

ing apparatus of FIG. 1 taken along line 3-3 of FIG. 2; 
FIG. 4 is another vertical cross-sectional view of the 

L'sealing apparatus of FIG. 1 taken along line 4-—4 of 
FIG. 3; 
FIGS. 5A and 5B are vertical cross-sectional views 

taken along line 5--5 of FIG. 1 showing the sealing arm 
actuating arrangement; - 
FIG. 6 is an enlarged elevational view of a micro 

switch arrangement for de-activating the heating ar 
rangement of the sealing arm; 
FIG. 7 is a schematic wiring diagram of the electrical 

control circuitry for the L-sealing apparatus of FIG. 1; 
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FIG. 8 is a schematic diagram of the air flow circuitry 
for the actuating piston-and-cylinder assembly for the 
sealing arm and the piston-and-cylinder assemblies for 
the sealing bed; 
FIG. 9 is a partial perspective view of an assembly for 

positioning the clamping jaw adjacent the heating jaw 
according to a second preferred embodiment of the 
present invention; 
FIG. 10 is a vertical cross-sectional view of the sec 

ond preferred embodiment of the L-sealing apparatus 
taken along line 4-4 of FIG. 3; 
FIG. 11 is a side cross-sectional view of an end por 

tion of a traveling rod seated in its bracket illustrating 
the relative movement therebetween; 
FIG. 12 is a perspective view of a traveling rod in~ 

serted in its bracket prior to mounting on the clamping 
jaw; and 

FIG. 13 is a side view of the bell crank according to 
the second preferred embodiment of the present inven 
tion illustrating the motion thereof. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

Referring now to the accompanying drawings, and 
initially to FIG. 1, a preferred embodiment of the L 
sealing apparatus of the present invention is indicated 
generally at 10. The L-sealer 10 includes a frame 12 
having a table-like section 14 at one end thereof forming 
a packaging area and a cabinet-like section 16 at the 
other end thereof for housing and supporting the sealing 
components to form a sealing area. The frame 12 has a 

15 

20 

skeletal welded tubular framework of upright front and ' 
rear stanchions 18,20 and horizontal top and bottom 
cross members 22,24 extending therebetween. A bottom 
panel 26 is mounted on the frame 12 along its entire 
length. The four corner stanchions 18,20 include sup 
port feet 28 which are supported on casters 30 for ease 
of movement of the L-sealer 10. 
A ?lm supporting and dispensing mechanism 32 is 

mounted to the frame 12 at the end of the packaging 
table section 14 for storing plastic ?lm and feeding it 
along the top of the frame 12 in line to the package area 
and then to the sealing area. The film supporting and 
dispensing mechanism 32 is formed by a pair of upright 
support plates 34 mounted to the end stanchions of the 
packaging table section 14 of the frame 12 to extend 
outwardly therefrom adjacent the top surface of the 
packaging table section 14 and by a pair of cylindrical 
rollers 36 rotatably supported in horizontal side-by-side 
relation between the plates 34. The rollers 36 are thus 
adapted to rotatably support therebetween a conven 
tional roll (not shown) of center-folded heat-shrinkable 
thermoplastic ?lm, or another suitable heat-scalable 
plastic sheeting, for rotational off-winding of the ?lm. 
The packaging table section 14 of the frame 12 has a 

horizontal planar top panel 38 mounted on the top cross 
members 22 of the frame 12 to form a table surface 40. 
Another planar panel 42 having a downward ?ange 
member 42' is mounted by the ?ange member 42’ to the 
front cross member 22 of the frame 12 with the panel 42 
extending rearwardly across the top panel 38 in parallel 
relation therewith at a slight spacing thereabove suf? 
cient to permit passage of one folded web of the ?lm 
between the panels 38,42 while the other folded web of 
the ?lm is passed over the top surface of the panel 42, 
whereby the panel 42 forms a packaging table surface 
44. The packaging table section 14 of the frame 12 is 
open between the bottom and top panels 26,38 and does 
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6 
not include any side wall panels to provide an open area 
which may be utilized for storage of film rolls or the 
like. 
The cabinet section 16 of the frame includes a box 

like lower enclosure 46 mounted on the bottom panel 26 
for containing most of the electrical components of the 
apparatus hereinafter described. The remainder of the 
cabinet section 16 is generally enclosed at the front, rear 
and central sides thereof by upright front, rear and end 
wall panels 48,50,52, respectively, with the front and 
rear panels 48,50 including marginal top ?ange portions 
48',50', respectively extending horizontally toward one 
another coplanarly with the top panel 38 of the packag 
ing table section 14, to de?ne an open-top channel area 
54 within the cabinet section 16 above the boxlike en 
closure 46 for housing a sealing conveyor table 56. The 
conveyor table 56 is of a conventional construction 
having a motor-driven endless conveyor belt 58 having 
a horizontal top run arranged to extend generally copla 
narly with and to move endwardly away from the pack 
aging table section 14. A pair of channel members 60 are 
mounted on transverse cross members of the frame 12 to 
extend lengthwise of the frame in facing relation to one 
another at the bottom of the channel area 54 to support 
the conveyor table 56 and permit easy sliding installa 
tion and removal thereof from the cabinet section 16 to 
permit access to the conveyor table 56 and to the inte 
rior working components of the apparatus 10 for main 
tenance and repairs. 
A sealing arm assembly 64, which functions as a heat 

ing jaw, is formed of square tubing welded in a gener 
ally rectangular con?guration is ?xed by sleeve por 
tions 66 at one longitudinal side of the arm 64 on a pivot 
shaft 68 which is rotatably supported horizontally in 
several bearings 70 mounted at spacings along the rear 
marginal ?ange portion 50’ and on the adjacent end of 
the top panel 38 of the table section 14. In this manner, 
the sealing arm 64 is pivotably moveable upwardly and 
downwardly relative to the frame 12 between an up 
ward position spaced-apart from the frame 12, as shown 
in full lines in FIG. 2, and a downward disposition 
adjacent the frame 12, as shown in broken lines in FIG. 
2. The free outward side 64” of the sealing arm 64 oppo 

' site the pivoted side 64’ and the adjacent transverse side 
64"’ of the arm 64 extending transversely therebetween 
at the center of the frame 12 have respective conven 
tionalimpulse-type wire heating assemblies 72,74 at 
tached to the inward surfaces of such sides 64", 64"‘ in 
juxtaposed end-to-end abutment at the common corner 
of the sealing arm 64 and with the wire heating assem 
blies 72,74 projecting slightly beyond the downwardly 
facing surface of the sides 64", 64"’ to provide an L 
shaped heat sealing arrangement on the sealing arm 64. 
Essentially, each wire heating assembly 72,74 includes a 
bed pad 76 along the lower surface of which a resist 
ance-heated metal wire 78 is trained tautly, with the 
respective wires 78 of the heating assembly 72,74 cross 
ing at the adjacent juxtaposed ends of the assemblies 
72,74. The wires 78 are electrically heated from a cen 
tral power supply circuit (FIG. 7) conveyed to the 
wires 78 through electrical leads 80, as more fully ex 
plained hereinafter. 
A pair of electromagnets 82 are mounted to opposite 

ends of the front wall 48 of the cabinet section 16 of the 
frame 12 and are exposed upwardly through openings 
84 at the opposite ends of the front marginal ?ange 
portion 48'. A pair of metal armature disks 86 are re 
spectively affixed at the lower ends of a pair of armature 



5,324,385 
7 

shafts 88 mounted in brackets 90 at the opposite ends of 
the free outward side 64” of the sealing arm 64 for 
latching engagement of the sealing arm 64 by the elec 
tromagnets 82 in the disposition of the arm 64 adjacent 
the frame 12 for holding the arm 64 essentially rigid and 
fixed in such position. 
An L-shaped sealing bed assembly 92, which func 

tions as a clamping jaw, is supported along the front 
marginal ?ange portion 48’ and along the inward sur 
face of the end wall 52 of the channel area 54 by three 
frame-mounted piston-and-cylinder assemblies 94 at the 
opposite ends and the corner of the sealing bed assem 
bly 92 to position it immediately adjacently beneath the 
wire heating assemblies 72,74 of the sealing arm 64 
when it is in its downward position adjacent the frame 
12. The piston-and-cylinder assemblies 94 are of the 
conventional type having a cylindrical housing 102 
from one axial end of which extends a reciprocable 
piston rod 108 and adapted by ?ttings 110,112 at each 
ehd of the cylinder housing 102 for so-called double 
acting operation by compressed air. Of course, as will 

_ be understood, any other type of conventional linear 
actuator having a reciprocable member, such as hy 
draulically-operated piston-and-cylinder assemblies, 
may also be employed. The sealing bed assembly 92 
includes two linear seal pad sections 96,98 covered with 
a heat resistant material and mounted in juxtaposed 
L-shaped end-to-end relation on the top surface of an 
L-shaped support member 100 welded from conven 
tional metal channel stock of C-shaped cross-section. 
The cylindrical housings 102 of two of the piston-and 
cylinder assemblies 94 are bolted by brackets 104 to the 
inward end wall 52 at the front and back sides of the 
channel area 54 and the cylindrical housing 102 of the 
third piston-and-cylinder assembly 94 is bolted to exten 
sion plates 106 mounted to the inner surface of the front 
wall panel 48 of the cabinet section 16 at the outward 
end of the channel area 54. The piston-and-cylinder 
assemblies 94 are disposed in an essentially vertical 
orientation with their reciprocal piston rods 108 extend 
ing upwardly, the piston rod 108 of the piston-and-cyl 
inder assembly 94’ being affixed to the bottom surface of 
the support member 100 at the corner thereof and the 
piston rods 108 of the piston-and-cylinder assemblies 
94" being affixed to the bottom surface of the support 
member 100 respectively at the opposite free ends 
thereof. As with thus be understood and as is hereinafter 
more fully explained, the sealing bed assembly 92 is 
thusly adapted to assume varied orientations with re 
spect to the frame 12 and to the sealing arm 64 by the 
varied extension of the piston rods 108 of the piston 
and-cylinder assemblies 94. 
As best seen in FIG. 5, a drive arrangement, gener 

ally indicated at 114, is provided for powered actuation 
of the upward and downward pivoting movement of 
the sealing arm 64. The drive arrangement 114 includes 
a plate member 116 having a sleeve portion 118 at one 
end thereof by which the plate member 116 is pivotably 
mounted on the shaft 68 co-axially with the sealing arm 
64. The plate 116 extends inwardly of the frame 12 
toward the channel area 54 beneath the pivoted side 64' 
of the sealing arm 64, whereby the arm 64 rests by 
gravity on the top surface of the plate 116. A pair of 
elongated bolts 120 are affixed to the plate 116 by nuts 
122 and extend slidably upwardly through the pivoted 
side 64’ of the sealing arm 64 with coil springs 124 posi 
tioned about the upwardly exposed elongated extent of 
the bolts 120 between their heads 120’ and the pivoted 
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8 
side 64’ of the arm 64 to bias the arm 64 from the plate 
116. Another piston-and-cylinder assembly 126 has its 
cylindrical .housing 128 pivotably mounted to the rear 
wall 50 of the cabinet section 16 of the frame 12 within 
the channel area 54 centrally thereof, with the recipro 
cable piston rod 130 extending upwardly and being 
pivotably affixed to the bottom of the plate 116. The 
piston-and-cylinder assembly 126 is also of the conven 
tional above—described construction adapted for double 
acting compressed air operation through end ?ttings 
132,134 in ‘a double-acting manner, although other suit 
able linear actuators may be employed. As will thus be 
understood, as the piston-and-cylinder assembly 126 is 
operated to withdraw the piston rod 130, downward 
pivoting movement of the plate 116 is actuated, the 
sealing arm 64 pivoting downwardly in following rela 
tion therewith under the primary effect of gravity with 
the aid of the biasing springs 124, and similarly, as the 
piston-and-cylinder assembly 126 is operated to extend 
the piston rod 130, upward pivoting movement of the 
plate 116 is actuated to push the sealing arm 64 up 
wardly also. > 

A microswitch 136 is affixed to the front surface of 
the pivoted side 64' of the sealing arm 64 immediately 
above the plate 116 with the operating button 138 of the 
microswitch 136 extending toward the plate 116 to be 
engaged thereby to close the switch 136 so long as the 
sealing arm 64 remains in following relation to the plate 
116. However, if the sealing arm 64 engages the opera 
tor or another obstruction during the downward move 
ment of the plate 116 and the arm 64, the arm 64 will 
separate from the plate 116 since the plate 116 will 
continue to pivot downwardly with the reciprocal 
withdrawing movement of the piston rod 130 and the 
microswitch 136 will thereby be opened. The micro 
switch 136 is connected in the electrical control cir 
cuitry (FIG. 7) of the L-sealing apparatus 10 in a man 
ner hereinafter described to reverse the operation of the 
piston-and-cylinder assembly 126 and stop other opera 
tion of the apparatus 10 whenever the microswitch 136 
opens. 
As best seen in FIG. 1, a set of three microswitches 

140,142,144 are mounted to the rear marginal ?ange 
portion 50' immediately beneath the pivoted side 64’ of 
the sealing arm 64 and the arm 64 is provided corre 
spondingly with three bolts 146,148,150 depending 
from the lower surface of the pivoted side 64’ for de 
pressing the exposed buttons of the microswitches 
140,142,144 when the sealing arm 64 is in its downward 
position adjacent the frame 12. As hereinafter more 
fully explained, the microswitches 140,142,144 are re 
spectively arranged in the electrical control circuitry 
for the L-sealing apparatus 10 to actuate the heating 
wires 78 and the three piston-and-cylinder assemblies 94 
when the sealing arm 64 is lowered to its downward 
position adjacent frame 12 and to actuate the conveyor 
belt 58 upon the completion of each sealing cycle. For 
this purpose, the microswitches 140,142 are arranged to 
be normally open when their respective buttons are not 
depressed and to be closed when the buttons are de 
pressed, while the microswitch 144 is arranged to be 
normally closed when its button is not depressed and to 
be opened when its button is depressed. 
As will be understood, the heating wires 78 are 

adapted to expand and increase in length when they are 
heated, as a function of the temperature of the wire. 
During sealing operation, it is often necessary to main 
tain clamping pressure on thermoplastic sheeting or ?lm 
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being sealed for a period of time longer than that neces 
sary to heat the wires to a desirable maximum tempera 
ture and, accordingly, it is important to control the. 
maximum temperature to which the wires 78 are heated 
in order to insure achievement of optimum sealing. For 
this purpose, a microswitch and actuating arm assembly 
152 is mounted at the outward end of the pivoted arm 
64’ in association with the wire 78 of the wire heating 
assembly 72 on the side 64" of the sealing arm 64 to be 
opened and closed by the wire 78 in relation to its tem 
perature, all as will be best seen and understood with 
reference to FIG. 6. The assembly 152 includes an arm 
154 pivotably af?xed to the outward end of the wire 
heating assembly 72 with the wire 78 thereof attached 
to the lower end of the arm 154 to cause pivoting of the 
arm upon thermal expansion and contraction of the wire 
78. A microswitch 156 is mounted to the sealing arm 64 
with the operating button 158 of the microswitch 156 
positioned adjacent the upper end of the pivot arm 154. 
The upper end of the pivot arm 154 threadedly receives 
a bolt 160 oriented to project toward the microswitch 
button 158, the projecting end 162 of the bolt 160 hav 
ing an enlarged contact head formed thereon. As the 
wire 78 to the wire heating assembly 72 is heated, its 
length will extend causing pivoting of the lower end of 
the arm 154 to move away from the wire heating assem 
bly 72 and the contact head 162 of the bolt 160 at the 
upper end of the arm 154 to move toward and depress 
the microswitch button 158. The threaded mounting of 
the bolt 160 at the upper end of the arm 154 enables the 
projecting length of the bolt 160 to be selectively ad 
justed to predetermine the lengthwise expansion of the 
wire 78 and the corresponding degree of heating 
thereof necessary to effect closing of the microswitch 
156. As hereinafter described, the microswitch 156 is 
arranged in the operating electrical control circuitry for 
the L-sealing apparatus 10 to shut-off operating electric 
ity to the wires 78 upon closing of the microswitch 156. 
A schematic diagram of the air flow circuit of the 

L-sealing apparatus 10 for operating the piston-and-cyl 
inder assemblies 94 and 126 is shown in FIG. 8. A 
source of compressed air 164 is provided for this pur 
pose and is initially directed through a lubricating ?lter 
166 of conventional construction adapted to ?lter debris 
from the compressed air as well as to inject thereinto a 
small amount of lubricant for the piston-and-cylinder 
assemblies 94,126. The compressed air flowing through 
the ?lter 166 is next directed through one branch line 
168 to operate the piston-and-cylinder assembly 126 for 
controlling pivotal movement of the sealing arm 64 and 
through a second branch line 170 for operating the 
three piston-and-cylinder assemblies 94 of the sealing 
bed assembly 92. As previously indicated, the piston 
and-cylinder assembly 126 is of the double-acting type, 
an electrical solenoid valve 172 being provided in the 
branch line 168 for controlling the ?ow of compressed 
air to be delivered either through a line 168' to the 
?tting 132 opening into the cylindrical housing 128 on 
the power side of the piston 130 to extend it to pivot the 
plate 116 and the sealing arm 164 toward their up 
wardly pivoted positions or through another line 168” 
connected to the ?tting 134 opening into the cylindrical 
housing 128 on the other side of the piston 130 to with 
draw the piston 130 to pivot the plate 116 and the seal 
ing arm 164 toward their downward positions adjacent 
the frame 12. As will be understood, during any opera 
tion of the piston-and-cylinder assembly 126, the line 
168’ or 168" which is inactive for delivering compressed 
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10 
air to the cylindrical housing 128 functions to exhaust 
and deliver to the valve 172 air from the side of the 
piston 130 to which compressed air is not being sup 
plied. The valve 172 includes ?ow regulating valves 174 
adapted to restrict the rate of air exhaust and, addition 
ally, each line 168',168" has a flow regulating valve 176 
therein operative in the direction of compressed air 
flow, rather than air exhaust, for purposes of compati 
bly controlling the speed of reciprocal extension and 
withdrawal of the piston 130. The solenoid valve 172 
has only two positions in order to always deliver com 
pressed air to one or the other sides of the piston 130 of 
the piston-and-cylinder assembly 126. 
Each of the three piston-and-cylinder assemblies 94 

of the sealing bed assembly 92 are also of the double 
acting type, as previously indicated. A regulating valve 
175 is provided in the branch line 170 to restrict the 
compressed air pressure to a predetermined level. The 
line 170 communicates with two further branch lines 
178,180 to deliver the regulated compressed air ?ow to 
the corner piston-and-cylinder assembly 94' through the 
branch line 178 and to the end piston-and-cylinder as 
semblies 94" through the branch line 180. As with the 
piston-and-cylinder assembly 126, a two-position elec 
trical solenoid valve 182 is provided in each branch line 
178,180 to control the flow of compressed air through 
lines 178', 178" to the opposite ends of the piston-and 
cylinder assembly 94' and through lines 180', 180" to 
opposite ends of the piston-and-cylinder assemblies 94". 
Each solenoid valve 182 also includes exhaust ?ow 
regulating valves 184 and each of the lines 178',178” and - 
lines 180,180" are provided with flow regulating valves 
186 to control the speed of extension and withdrawal 
movement of the pistons 108 of the piston-and-cylinder 
assemblies 94. 

Referring now to FIG. 7, a schematic diagram of the 
electrical control circuitry for the L-sealing apparatus 
10 is shown. Operating electrical power for the L-seal 
ing apparatus 10 is supplied from a source of 220 volt 
alternating electrical current indicated at 188, across 
which are connected several operating circuits. In a 
?rst actuating circuit 190, a pair of manually-operated 
normally-open actuating switches 192 are connected in 
series with a manually-operated normally-closed deac 
tuating switch 194 and with an actuating relay S1. Oper 
ating buttons 198,199 for the actuating switches 
192,194, respectively, are located on the front marginal 
?ange portion 48' of the frame 12 for easy operator 
access and actuation. The relay S1 is connected to a 
bridge recti?er 200 which is connected with the electro 
magnets 82 to deliver a direct current power supply 
thereto and is also connected with the solenoid valve 
172 to deliver an alternating current power supply 
thereto. A transformer 202 and the microswitch 136 are 
connected in series with the solenoid valve 172 to com 
plete the actuating circuit 190. Another relay S2 and the 
microswitch 156 are connected in series across the 
transformer 202. 
The microswitch 140 and the two solenoid valves 182 

are connected in series across the power supply 188 to 
form a second operating circuit 204 for operation of the 
piston-and-cylinder assemblies 94. The microswitch 142 
is connected in series with a contactor 206, another 
transformer 208 connected to the seal wires 78, and 
normally-closed contacts S2(A) of the relay S2 to pro- ' 
vide an operating circuit 210 for supplying operating 
electrical current to the heating wires 78. A timer 212 is 
connected in series with normally-open contacts S2(B) 
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and Si(A) of the relays S1,S2, respectively, to provide a 
timing circuit 214 operable upon simultaneous energiza 
tion of the relays S1,S2. In another circuit 216, the 
normally-closed microswitch 144 is connected in series 
with a second timer 218 and with another relay S3. The 
normally-open contacts S3(A) of the relay S3 are con 
nected to the motor 222 to the conveyor belt 58 to form 
another operating circuit 220. Optionally, the apparatus 
10 may be provided with a vacuum arrangement (not 
shown) in the vicinity of the front marginal ?ange por 
tion 48’ for sucking away and collecting scrap ?lm 
severed in the sealing process. A solenoid valve 224 for 

' operating the vacuum arrangement would accordingly 
be provided in the circuit 220 in series with the contacts 
S3(A). 

In operation of the L-sealing apparatus 10, a roll (not 
shown) of appropriate center-folded heat-shrinkable 
thermoplastic ?lm is placed on the rollers 36 for rota 
tional off~winding of ?lm from the roll. Of course, as 
those skilled in the art will readily recognize, any other 
heat-scalable thermoplastic sheeting may also be em 
ployed with the apparatus 10. The ?lm roll is positioned 
on the rollers 36 with the center fold thereof toward the 
rear side of the frame 12 and the two folded webs of the 
?lm at the leading edge of the ?ll roll are separated, 
with the lower web being passed beneath the panel 42 
and the upper web being passed over the panel 42. The 
operator is thus enabled to easily insert an article to be 
packaged between the webs by merely lifting the upper 
web portion from the panel 42 and sliding the article 
onto the panel 42 beneath the upper web. 
As above-explained, in the continuous operation of 

the apparatus 10, each sealing cycle will leave the lead 
ing end of the ?lm with a transverse seal so that the ?lm 
upon initiating each packaging cycle will already be 
jointed transversely at the leading end thereof and 
along the center fold line. A suitable length of the ?lm 
with the inserted article between the webs thereof is 
drawn manually by the operator toward and is placed 
on the conveyor belt 58 of the conveyor table 56 with 
the longitudinally-extending unjoined edges of the 
upper and lower webs of the ?lm positioned on the 
front seal pad 96 and the trailing portion of the ?lm 
positioned across the transverse seal pad 98. 
The operator next depresses both of the operating 

buttons 198 to close the actuating switches 192. Nota 
bly, the operating buttons 198 are spaced from one 
another on opposite sides of the de-actuating button 199 
to normally require the operator to use both hands to 
achieve simultaneous depression of the operating but 
tons 198 to best insure that the operator’s arms are free 
of the downward path of the sealing arm 64 to best 
promote operator safety. Upon simultaneous closing of 
the switches 192, the relay S1 is energized. In turn, the 
electromagnets 82, the solenoid valve 172 and the trans 
former 202 are energized. The solenoid valve 172 nor 
mally maintains a position directing compressed air 
from the compressed air source 164 through the line 
168’ to the power side of the piston 130 of the piston 
and-cylinder assembly 126 to maintain the piston 130 
extended and the plate 116 and the sealing arm 64 piv 
oted to their upward positions. Upon energization of the 
solenoid valve 172, the valve position is changed to 
direct compressed air into the line 168" to cause the 
piston 130 to withdraw into the cylindrical housing 128 
to pivot the plate 116 and the sealing arm 64 to their 
downward positions adjacent the frame 12. 
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In the event the sealing arm 64 encounters an obstruc 

tion during this downward pivotal movement, the seal 
ing arm 64 will separate from the plate 116 causing the 
microswitch 136 to open and thereby break the actuat 
ing circuit 190 to prevent further operation of the L 
sealer 10, whereupon the solenoid valve 172 would 
return to its normal position to effect return movement 
of the piston 130 to its normal extended position to _ 
return the plate 116 and the sealing arm 64 to their 
upwardly pivoted positions. 
Assuming the downward movement of the sealing 

arm 64 is unobstructed, as the sealing arm 64 closes to its 
downward position adjacent the frame 12, the bolts 
146,148,150 on the pivoted side 64’ of the arm 64 de 
press the exposed buttons of the microswitches 
140,142,144 to close the microswitches 140,142 and to 
open the microswitch 144. The closing of the micro 
switch 142 completes the electrical circuit 210 to ener 
gize the contactor C1 and the transformer 208 to deliver 
operating electrical power to the sealing wires 78 to 
cause them to become heated. Similarly, the closing of 
the microswitch 140 completes the electrical circuit 204 
to energize each solenoid valve 182 to deliver com 
pressed air through the lines 178’,180' to the piston-and 
cylinder assemblies 94 to cause them to extend their 
piston rods 108 and, in turn, to elevate the sealing bed 
assembly 92 in a translatory fashion to engage the seal 
ing pads 96,98 of the sealing bed assembly 92 with the 
heating wires 78 and bed pads 76 of the wire heating 
assemblies 72,74 to apply clamping pressure therebe 
tween to grip the thermoplastic ?lm and begin the heat 
sealing and severing thereof. 
Once the heating wires 78 have reached their desired 

predetermined maximum temperature, the resultant 
expansion of the wires 78 will cause the contact head 
162 on the arm 154 of the microswitch arrangement 152 
to contact the microswitch button 158 and close the 
microswitch 156, whereby the relay S2 is energized. 
Accordingly, the normally-closed contacts S2(A) of the 
relay S2 open and break the electrical circuit 210 to the 
heating wires 78 to prevent further electrical power 
thereto and heating thereof. Further, both relays S1 and 
S2 now being energized, their normally-open contacts 
SI(A) and S2(B) are closed to complete the circuit 214 
to energize the timer 212 therein. The timer 212 is con 
nected in the conventional internal holding circuit of 
the relay S1 so that, once the predetermined time period 
of the timer 212 has elapsed, the relay S1 is de-energized 
by the timer 212 and, in turn, the solenoid valve 172 is 
de-energized to return .it to its original position to de 
liver compressed air to the power side of the piston 130 
of the piston-and-cylinder assembly 126 to extend the 
piston 130 and pivot the plate 116 and sealing arm 64 
upwardly. Upon upward pivoting of the sealing arm 64, 
each of the buttons to the microswitches 140,142,144 
are released to open the microswitches 140,142 and 
close the microswitch 144. Accordingly, the circuit 204 
to the solenoid valves 182 is broken to de-energize the 
valves 182 and return them to their original position to 
deliver compressed air to their associated piston-and 
cylinder assemblies 94 to withdraw the pistons 108 
thereof to lower the sealing bed assembly 92 to its origi 
nal position. The closing of the microswitch 144 com 
pletes the electrical circuit 216 to energize the timer 218 
and the relay S3 to close the normally-open contacts 
S3(A) of the relay S3 to complete the electrical circuit 
220 and, in turn, energize the conveyor motor 222 and 
the solenoid valve 224. The conveyor belt 58 transports 
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the thusly-completed and sealed package to the end of 
the apparatus frame 12 for subsequent passage through 
a shrink tunnel, while the energized solenoid valve 224 
activates the aforementioned vacuum to withdraw and 
collect any scrap ?lm severed in the sealing process. 
The timer 218 is connected in the internal holding cir 
cuit of the relay S3(A) so that, once the predetermined 
time period of the timer 218 has elapsed, the relay S3 is 
de-energized by the timer 218 and, in turn, the contacts 
S3 (A) are opened to deactuate the conveyor motor 222 
and the solenoid valve 224. 
With reference to FIGS. 3 and 4, the described 

mounting of the sealing bed assembly 92 on the three 
piston cylinder assemblies 94 will be understood to 
provide automatic compensating adjustment of the ori 
entation of the seal pads 96,98 of the sealing bed assem 
bly 92 with respect to the bed pads 76 of the wire heat 
ing assembly 72,74 even when the bed pads 76 are out of 
proper alignment. For example, in FIGS. 3 and 4, the 
bed pads 76 of the wire heating assemblies 72,74 are 
shown to be substantially out of proper horizontal align 
ment with the juxtaposed ends of the bed pads 76 form 
ing the corner of the L-shape of the wire heating assem 
blies 72,74 being substantially higher in the magneti 
cally latched disposition of the sealing arm 64 than are 
the outward ends of the bed pads 76. This condition 
would occur, for example, if the armature disks 86 and 
armature shafts 88 are substantially out of proper adjust 
ment or if the pivot support bearings 70 for the pivoted 
side 64' of the sealing arm 64 are out ‘of adjustment, 
although a number of other reasons may also cause this 
misalignment. It should also be understood that the 
illustrated misalignment of the wire heating assemblies 
72,74 is signi?cantly exaggerated in FIGS. 3 and 4 for 
purposes of illustration and explanation of the present 
invention, it being highly unusual for the wire heating 
assemblies 72,74 to be so out of alignment in actual use 
of the apparatus 10. 
The electromagnets 82 are of a selected power to 

exert a gripping force on the sealing arm 64 substan 
tially in excess of the maximum force which may be 
generated by the extending pistons 108 of the piston 
and-cylinder assemblies 94 under the effect of the regu 
lated air pressure so that the sealing arm 64 is main 
tained substantially rigid and ?xed with respect to any 
translatory movement of the sealing bed assembly 92. 
When the piston-and-cylinder assemblies 94 are actu 
ated, each piston rod 108 extends until the respectively 
associated portion of the seal pads 96,98 encounters the 
portion of the bed pads 76 of the wire heating assembly 
72,74 immediately thereabove. Thus, in FIGS. 3 and 4, 
it will be readily recognized that the piston rod 108 of 
the corner piston-and-cylinder assembly 94’ is substan 
tially more extended than the piston rod 108 of the end 
piston-and-cylinder assemblies 94”. Accordingly, the 
sealing bed assembly 92 is adapted to assume automati 
cally the same orientation as the bed pads 76 of the wire 
heating assemblies 72,74 by the automatically varied 
extension of the piston rods 108 to the height necessary 
to engage the seal pads 96,98 with the bed pads 76, 
whether the wire heating assemblies 72,74 are in exactly 
proper alignment or are grossly out of alignment with 
the sealing bed assembly 92. In this manner, substan 
tially continuous and uniform sealing contact and pres 
sure is achieved between the seal pads 96,98 and the bed 
pads 76 during every sealing cycle of the apparatus 10 
substantially without ever requiring adjustment of the 
wire heating assemblies 72,74 and the sealing bed assem 
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bly 92 other than the initial factory adjustment thereof, 
unless of course unusual circumstances cause the wire 
heating and sealing bed assemblies to become grossly 
out of alignment. 
With reference to FIGS. 9 and 10, a second embodi 

ment of the present invention is illustrated. The L-seal 
ing apparatus in this embodiment is of substantially the 
same construction as the apparatus 10 of FIGS. 1-8 as 
described above, (like reference numerals being utilized 
for corresponding components), except that the sealing 
bed assembly 92 does not include driven supporting 
piston-and-cylinder assemblies 94 but instead includes at 
least three guide assemblies 300 mounted to the support 
member 100 at the opposite ends thereof and at the 
comer therebetween for guiding movement of the seal 
ing bed assembly 92 in an operating path toward and 
away from the sealing arm 64. Each guide assembly 300 
includes an elongate, cylindrical traveling rod 302 sup 
ported in a hollow cylindrical housing 304 containing a 
linear ball bearing assembly (not shown). Accordingly, 
the traveling rod 302 may effect linear sliding motion 
within the support cylinder 304. The cylindrical hous 
ings 304 are bolted to the frame cross brace 20’. 
With references to FIGS. 11 and 12, each traveling 

rod 302 includes an inverted frusto-conical end portion 
310 which is con?gured to mate with a traveling rod 
mounting bracket 306. With particular reference to 
FIG. 12, the traveling rod mounting bracket 306 is a 
generally rectangular, planar member having an open 
ing formed in the center thereof and extending there 
through. Slots 307 are formed on either end of the 
mounting bracket 306 for bolting it to the support mem 
ber 100. The bracket 306 has an annular tapered wall 
312 surrounding the opening therethrough providing 
the opening to the upper portion of the bracket with a 
greater diameter than the opening to the lower surface 
of the bracket. When the traveling rod 302 is inserted 
through the opening, the end portion 310 is con?ned by 
the tapered walls 312 of the bracket 306. Both the end 
portion 310 and the bracket walls 312 are provided with 
corresponding degrees of tapering allowing substantial 
sliding contact therebetween. As seen in FIG. 11, the 
end portion 310 of the traveling rod 302 is of a smaller 
vertical dimension than the thickness of the bracket 306 
so that when the bracket 306 is bolted to the support 
member 100 there is a spacing between the uppermost 
extent of the end portion 310 of the traveling rod 302 
and the support member 100 to which the bracket 306 is 
attached, thus allowing the bracket 306 and the at 
tached support member 100 to assume different angular 
relations with respect to the traveling rod 302. As previ~ 
ously stated, the tapered wall 312 of the bracket 306 
surrounding the opening in the bracket 306 allows rela 
tive sliding movement between the bracket 306 and the 
end portion 310 of the traveling rod 302. The combina 
tion of three support assemblies 300 at the ends and 
corner of the L-shaped sealing bed assembly 92 permit 
a predetermined amount of relative movement between 
thesealing bed assembly 92 and the guide assemblies 
300 in directions traverse to the operating path thus 
allowing variable angular orientations of the sealing bed 
assembly 92 to positively mate the sealing bed assembly 
92 with the sealing arm 64 (see FIG. 10 ) thereby pro 
viding automatic compensating adjustment of the seal 
ing bed assembly 92 with respect to the bed pads 76 of 
the wire heating assembly 72,74 even when the bed pads 
76 are out of proper alignment. 
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Translatory movement of the support member 100 
and thereby the sealing bed assembly 92 through its 
operating path is effected by controlled movement of 
two bell cranks 320 each in combination with an actuat 
ing piston and cylinder assembly 330. Each bell crank 
320 is pivotably mounted to the frame cross brace 20' 
intermediate the guide assemblies 300 (see FIG. 10) 
using a lower U-shaped bracket 326 having openings 
formed the portions of the lower U-shaped bracket 
326 which project outwardly from the base portion 
thereof. A corresponding opening is formed in the bell 
crank 320 and a pin 328 is inserted through all three 
openings allowing the bell crank 320 to pivot about its 
vertex. The upper free end of the bell crank 320 is pivot 
ably mounted to the support member 100 in a like fash~ 
ion using an upper U-shaped bracket 322 and a corre- , 
sponding pin 324. The other free end of the bell crank 
320 is pivotably mounted to the actuating piston-and 
cylinder assembly 330 using an eyelet mounting mem 
ber 332 having an opening formed in the end portion 
thereof. A mounting pin 334 extends through the open 
ing in the eyelet mounting member 332 and a corre 
sponding opening formed in the bell crank 320. Accord 
ingly, the upper end portion of the bell crank 320 is 
pivotably mounted to the support member 100 while 
the other end portion of the bell crank is pivotably 
mounted to the actuating piston-and-cylinder assembly 
330 while the vertex of the bell crank 320 is pivotably 
mounted to the frame cross brace 20'. With reference to 
FIG. 9,_ each upper U-shaped bracket 322 is mounted to 
the support member 100 in a manner to prevent the bell 
cranks 320 from binding when motion thereof is in 
duced. Parallel slots 336 are formed, in the support them 

' her 100 and pins 338 projecting outwardly from the 
upper U-shaped brackets 322 are inserted in the slots. In 
this manner, the U-shaped brackets 322 may effect lim 
ited relative motion with respect to the support member 
100. Therefore reciprocatory movement of the actuat 
ing pistons in a direction perpendicular to the operating 
path of the clamping jaw produces translatory move 
ment of the sealing bed assembly 92 along the operating 
path. Operation of the bell crank assemblies will be 
explained in greater detail presently. 
The actuating piston-and-cylinder assembly 330 is of 

the conventional type having a cylindrical housing 333 
from one axial end of which extends a reciprocable rod 
element 331 and adapted by ?ttings (not shown) at each 
end of the cylinder housing 333 for double acting opera 
tion by compressed air or, alternatively, another pres 
surized ?uid. It should be understood that any other 
type of linear actuator having a reciprocable member, 
such as an electric solenoid, may by employed. 
The operation of the L-sealing apparatus of FIGS. 9 

and 10 is carried out in substantially the same manner as 
in the apparatus of the embodiment of FIGS. 1-8 except 
that movement of the sealing bed 98 through its operat 
ing path is controlled by the bell crank 320 and not the 
piston-and-cylinder assemblies 94, as shown in FIGS. 
1-8. With reference to FIG. 10, activation of the actuat 
ing piston-and-cylinder assemblies 330 admits pressur 
ized ?uid within the cylinder housings 333 driving the 
rod elements 331 forwardly as shown by direction “a” 
of the arrow in FIG. 10. Forward motion of the rod 
elements 331 induces pivotal movement of the bell 
cranks 320 in a clockwise direction as illustrated in full 
lines in FIG. 13. With reference to FIG. 9, such move 
ment of the bell cranks 320 causes some relative move 
ment of the upper U-shaped brackets 322 which is al 
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lowed by the projecting pins 338 and the slots 336. This 
motion prevents the bell cranks 320 and thereby the 
sealing pad 98 from binding. As the bell cranks are 
thusly pivoted, translatory movement of the support 
member 100 and thereby the sealing pad 98 is effected. 
With reference to FIG. 10, this clockwise pivotal move 
ment of the bell cranks 320 causes the support member 
100 and thereby the sealing pad 98 to descend and the 
traveling rods 302 descend into the support cylinders 
304. 
To raise the sealing pad 98, the rod elements 331 are 

caused to move in a direction oppositely that above 
described, thereby causing the bell cranks 320 to rotate 
in the opposite, counterclockwise direction. The bell 
cranks 320 pivot at their vertex in the lower U-shaped 
bracket 326 causing generally translatory movement of 
the support member 100 and thereby the sealing pad 98 
into mating relation with the wire heating assembly 74. 
Once contact is made, uniform contact must be main 
tained throughout the sealing process. Accordingly, 

' complex movement of the sealing bed assembly 92 must 
be provided. As previously described, the movement of 
the end portion 310 of the traveling rod 302 within the 
opening of the mounting bracket 306 allows variable 
angular orientation of the sealing bed assembly 92. With 
the placement of the guide assemblies 300 at each end 
and corner of the L-shaped support member 100, rela 
tive movement of different portions of the support 
member 100 is allowed and thereby the sealing bed 
assembly 92 can provide positive contact throughout ‘ 
the extent of the interface between the wire heating 
assembly 74 and the sealing pad 98. In this manner, if the 
wire heating assembly 74 is misaligned with the sealing 
pad 98 the support assemblies 300 will allow a degree of 
automatic translational adjusting movement of the seal 
ing pad 98 sufficiently to adaptively orient the bed pads 
76 with the wire heating assemblies 72,74 into the same 
alignment as the seal pads 96,98 to achieve uniform 
surface contact and pressure therebetween. 

In signi?cant contrast to prior art L-sealing appara 
tus, the apparatus of each embodiment of the present 
invention uniquely provides in combination the basic 
advantages of reliable operation for performing uniform 
sealing while substantially eliminating the need for ad 
justment of the present apparatus. With prior art L-seal 
ing apparatus, reliable operation of the equipment, if 
uniform sealing can be achieved at all, is obtainable only 
at the expense of regular adjustment of the alignment of 
the sealing arm and sealing bed assemblies. Such adjust 
ments require the services of skilled and experienced 
service personnel and even then are tedious, time-con 
suming and accordingly expensive, both in terms of 
service and maintenance costs and reduced production 
due to machine down time. With either embodiment of 
the present apparatus, only an initial factory adjustment 
of the alignment of the sealing arm, its wire heating 
assemblies, and the sealing bed assembly, should be 
necessary under normal conditions of operation, any 
misalignment occurring over time and use of the appa 
ratus being automatically compensated for by the 
unique features of the present apparatus above 
described. Accordingly, more consistently uniform and 
economical production from film-wrapping operations 
will be readily achieved with the present invention. 

It will therefore be readily understood by those per 
sons skilled in the art that the present invention is sus 
ceptible of a broad utility and application. Many em 
bodiments and adaptations of the present invention 
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other than those herein described, as well as many vari 
ations, modi?cations and equivalent arrangements will 
be apparent from or reasonably suggested by the pres 
ent invention and the foregoing description thereof, 
without departing from the substance or scope of the 
present invention. Accordingly, while the present in 
vention has been described herein in detail in relation to 
its preferred embodiment, it is to be understood that this 
disclosure is only illustrative and exemplary of the pres 
ent invention and is made merely for purposes of pro 
viding a full and enabling disclosure of the invention. 
The foregoing disclosure is not intended or to be con~ 
strued to limit the present invention or otherwise to 
exclude any such other embodiments, adaptations, vari 
ations, modi?cations and equivalent arrangements, the 
present invention being limited only by the claims ap 
pended hereto and the equivalents thereof. 

I claim: 
1. An apparatus for heat sealing thermoplastic sheet 

ing comprising a frame, a clamping jaw having a clamp 
ing surface, means mounting said clamping jaw on said 
frame, a heating jaw having heating means, means 
mounting said heating jaw on said frame for movement 
between a disposition spaced apart from said clamping 
jaw and a disposition adjacent said clamping jaw for 
gripping and heat sealing thermoplastic sheeting be 
tween said clamping surface and said heating means, 
means for latching said heating jaw to be substantially 
?xed in its said adjacent disposition, said clamping jaw 
mounting means including guide means connected with 
said clamping jaw at plural spaced locations thereon for 
guiding movement of said clamping jaw in an operating 
path toward and away from said heating jaw in its said 
adjacent disposition, said guide means including con 
nection means at each said spaced location permitting a 
predetermined amount of relative movement between 
said clamping jaw and said guide means in directions 
transverse to said operating path for translatory adjust 
ing movement of said clamping jaw relative to said 
heating jaw in its said adjacent disposition during move 
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ment of said clamping jaw in said operating path auto 
matically to orient and to engage said clamping surface 
in substantially continuous and uniform surface contact 
with said heating means for uniformly applying said 
heating means to thermoplastic sheeting gripped be 
tween said jaws, and means for actuating movement of 
said clamping jaw in said operating path toward and 
away from said heating jaw. 

2. An apparatus for heat sealing thermoplastic sheet 
ing according to claim 1 wherein said actuating means 
includes a piston-and-cylinder assembly having a recip 
rocable piston adapted to be operated by pressurized 
?uid, said piston being pivotably attached to a bell 
crank, said bell crank being attached to said clamping 
jaw, for moving said clamping jaw in said operating 
path toward and away from said heating jaw. 

_ 3. An apparatus for heat sealing thermoplastic sheet 
ing according to claim 1 wherein said guide means 
includes a reciprocable traveling rod sidably mounted 
in a support cylinder, said guide means being mounted 
to said frame and including means for mounting said 
traveling rod to said clamping jaw wherein said travel 
ing rod is secured to said clamping jaw while allowing 
relative movement between said clamping jaw and said 
traveling rod. 

4. An apparatus for heat sealing thermoplastic sheet 
ing according to claim 3 wherein said traveling rod 
mounting means includes a mounting bracket having an 
opening formed therethrough, said bracket having ta 

’ pered walls surrounding said opening, said opening 
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being con?gured for accommodation of said traveling 
rod, said traveling rod having an end portion which is 
formed with tapered walls con?gured to mate with the 
tapered walls surrounding said opening providing slid 
ing contact therebetween, said bracket retaining said 
traveling rod and allowing relative movement between 
said traveling rod and said bracket and thereby between 
said traveling rod and said clamping jaw. 
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